A 74-year-old single, retired, white female was admitted to the inpatient geriatric psychiatry unit for evaluation and treatment of increasing anxiety and agitation over the previous 5 months. She had recently moved out of her own apartment to an assisted living facility due to difficulty with activities of daily living. Since then, frequent anxiety episodes and panic-like attacks had resulted in repeated emergency department visits.
At other times, the patient experienced variable combinations of paranoid delusions and perceptual disturbances. Her delusions involved beliefs that her apartment was occupied by witches; her perceptual disturbances included visual hallucinations of bugs and illusions of distorted forms and shadows.
A sense of overwhelming dread often accompanied her symptoms. Between episodes, she was described as lucid and insightful. Recently, her nocturnal fearfulness and agitation had become so severe that she required 24-hour supervision.
The patient's medical history was significant for Parkinson's disease (PD), major depressive disorder, breast cancer (in remission following a mastectomy 25 years prior), hyperlipidemia, and osteoporosis. She had a history of alcohol abuse that at the time of presentation had been in full sustained remission for over 10 years.
Family medical history was significant for bipolar disorder in her mother. Medications on admission included carbidopalevodopa (25/100 mg x 2,6 times daily), nortriptyline (10 mg at bedtime), and rivastigmine patch (4.6 mg/24 hours). The carbidopa-levodopa dose recently had been increased due to frequent on-off episodes, which are dramatic changes in motor function due to dopaminergic fluctuations.
The patient was initially diagnosed with Parkinson's 8 years prior when she presented with a left-sided resting tremor. Although she had a clear history of syndromal depression antedating her Parkinson's diagnosis, her psychiatric symptoms were noted to have worsened in the previous 7 months, coincident with the advancement of her Parkinson's disease. Her only other psychiatric hospitalization occurred approximately 5 months ago, in the context of hallucinations and agitation. Neuropsychological testing performed at that time revealed deficits in executive function and visuospatial processing. During the year prior to admission, her behavioral dysfunction had progressed to a point requiring formal designation of a relative for decision-making regarding personal finances, living arrangements, and medical care. Around that time, she was started on transdermal rivastigmine.
At the time of her present hospital admission, she endorsed symptoms of depression, sometimes punctuated by episodic sobbing, as well as intense periods of anxiety throughout the day, every day, variably associated with difficulty breathing and intense phobia of falling.
Upon admission, the patient was noted to be a thin, elderly female with a slow, shuffling gait, and moderate rigidity, but minimal tremor. There were no dyskinesias; her speech was hypophonic; and her mood was anxious and fearful. The patient's expressive linguistic function was fluent and her thought processes were circumstantial and perseverative.
She had paranoid ideations about being kidnapped by her roommate or given poison by the nurses; this paranoia occasionally reached delusional intensity. She experienced visual hallucinations and confusion that were most prominent at night, although none was evident upon admission using a mental status examination. The patient's insight and judgment were fair. On Mini-Mental Status Examination (MMSE), she scored a 29 of 30 with impairment in visuospatial ability. Characterize the agitation: Onset, time of day, relationship to medication dosing or other triggers. Obtain timeline of any medication changes.
Screen for and treat comorbid medical conditions:
• Infection (pneumonia, UTI)
• Metabolic abnormalities (electrolyte disturbances)
• Cerebrovascular (ischemia, subdural), or seizure • Endocrine, nutritional and GI (constipation)
• Pain
Environment
• Safety and supervision
• Daily structured activities
• Caregiver support
Address iatrogenic causes:
Taper or discontinue any medication found in the history to temporarily precede the agitation. Eliminate sedative/hypnotics and other CNS-active agents.
• 
Diagnostic Formulation
• Iatrogenic:
Levodopa toxicity/dopamine-dysregulatory syndrome.
• Neurodegenerative:
Dementia associated with Parkinson's disease (PD-D).
• Adjustment:
Recent move and changes in environment and staff in the context of cognitive rigidity.
• Multifactorial exacerbation of underlying/ longstanding mood disorder. For an illustration of a systematic approach to the etiology and management of agitation in dementia associated with Parkinson's disease (PD-D), see Figure 1 (page 472). [1] [2] [3] [4] On admission, complete blood count, chemistries, thyroid function tests, and urinalysis were normal. Rapid plasma reagin was nonreactive, and serum B12 was normal with normal homocysteine and methylmalonic acid levels. An electrocardiogram showed normal rate and sinus rhythm with a corrected QT interval (QTc) of 426.
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Neuroimaging was performed to evaluate for cerebrovascular disease, subdural hematoma, and cortical and hippocampal atrophy (as markers of cognitive decline in PD-D). 5 Non-contrast magnetic resonance imaging (MRI) revealed periventricular white matter ischemic changes and a small focus of increased signal intensity in the right deep frontal white matter, but it otherwise showed ventricles and sulci of normal configuration for age.
A routine 30-minute electroencephalogram revealed diffuse slowing and disorganization of the background rhythm, reflecting diffuse cerebral dysfunction, and runs of symmetrical bifrontal delta range activity that reflected her underlying PD-associated fronto-striatal impairments. There were no focal or epileptiform characteristics.
DISCUSSION
This case illustrates a number of typical features of PD-D. As shown in Figure  2 , PD-D involves a multi-neural system dysregulation and typically presents with a complexly layered and interacting neuropsychiatric phenomenology. 4 Consequently, PD-D poses challenges to both the neurologist confronted with the patient's worsening psychiatric features, as well as to the consulting psychiatrist's attempts to manage symptoms that become increasingly complex in their pathogenesis and management as the disease progresses.
As multifactorial neuropsychiatric symptoms evolve in the setting of an Decreased uptake in the basal ganglia.
Potential CSF biomarkers:
↓ alpha-synuclein ↓↓ beta-amyloid 1-42 ↑ total tau and phosphorylated tau 1 The Movement Disorder Society (MDS) characterizes the dementia of Parkinson's by impairment in at least two of the following: attention; executive functioning; visuospatial functioning; and free recall memory. 8 The differential diagnosis of PD-D is wide (see Sidebar 2, page 474). Additionally, PD-D can be complicated by comorbidities typical of older patients, including other neurodegenerative and cerebrovascular processes. Neurodegenerative conditions with symptomatic and/or neuropathological overlap with PD-D include dementia with Lewy bodies (DLB) and other historically grouped "Parkinson's plus" syndromes. Clinical features, neuroimaging, and CSF biomarkers may distinguish common dementias (see Table 1 , page 474). [9] [10] [11] [12] Treatment of PD-D begins with searching for reversible comorbidities, optimizing environmental factors, adjusting dopaminergic medications, and attempting to preserve cognitive function. AAN practice parameters 1 and an analysis in a recent Cochrane Review 13 support using cholinesterase inhibitors such as rivastigmine or donepezil in PD-D, as they lead to modest improvements in global assessment, cognition, behavior, and activities of daily living (ADLs). Rivastigmine remains the only Food and Drug Administrationapproved agent for PD-D.
Although there is no clear evidencebased support for the use of memantine in PD-D, some data suggest it is welltolerated, can improve overall quality of life, and can lead to amelioration of REM sleep behavior disorder (RBD), which is prevalent in Parkinson's patients and can even long precede the onset of the disease or other neurodegenerative disorders (or can occur on its own). 3 Management of noncognitive symptomatology is a primary target in the treatment of patients with PD-D. While treatment of mood symptoms can be relatively straightforward, other neuropsychiatric issues are more nuanced. For example, what may seem to be panic attacks may actually be nonmotor "off" phenomena, and may resolve with agents that prolong levodopa action (eg, COMT-inhibitors). 2, 4 Nocturnal agitation may reflect RBD, which may respond to clonazepam, melatonin, gabapentin, or memantine. Treatment of psychotic features is typically challenging, in that the use of dopamine antagonists is relatively constrained by the parkinsonian motor context.
With the advance of additional available treatments for the motor aspects of Parkinson's (eg, deep brain stimulation), management of the neuropsychiatric features of the disease requires increasingly sophisticated diagnostic assessments and innovative treatment designs.
